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$U.\cdot \mathrm{n}$ , $F(U)$ : ,
$D\cdot$. $n\cross n$ , $U_{0}(\theta+2\pi)=U_{0}(\theta)$
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step3 ;eq.(4.2) (3.1) $\delta$
step4 ; $\langle$
$\tilde{\phi}(t, x, y, z)=\phi+\delta(t, x, y, z)$
step5 ; $\langle$ $\tilde{\phi}$





$=U_{0}(k, \theta)+\delta U_{0,\theta}+\kappa U_{0,k}+(\delta^{2}/2)U_{0,\theta\theta}$
$+(\kappa^{2}/2)U_{0,kk}+\delta\kappa U_{0,\theta k}+\cdots+\tilde{U}$ . (5.1)
(step1,2) $\delta_{x},=\kappa$ .
$\delta=\epsilon(P_{1}+\epsilon P_{2}+\cdots)$ , $\kappa=\epsilon(P_{1,x}+\epsilon P_{2,x}+\cdots)$
$\tilde{U}=\epsilon^{2}(\tilde{U}_{2}(\theta)+\epsilon\tilde{U}_{3}+\cdots)$ ,
(5.1) (3.1) $\delta$ $\ovalbox{\tt\small REJECT}$
(step3)













$\underline{P_{2}=P_{2,xx}x^{2}/2+(r[perp] r[perp]\cdot.}$$[perp]$ ) $P_{2}/2
$+x$ ( $r_{[perp]}:$ ) $P_{2,x}+P_{2,t}t$ .
$L\equiv-(\omega\partial_{\theta}+F’(U_{0})\cdot+k^{2}D\partial_{\theta}^{2})$




$\tilde{\phi}(x, r[perp], t)=\phi+\delta(x, r[perp], t)=\phi+\epsilon(P_{1}+\epsilon P_{2}+\cdots)$ .
(step4)
$\tilde{\phi}_{x}=\epsilon P_{1,x}$ , \phi \tilde =\epsilon Pl,
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$|$
$P_{1}|^{2}\langle U\cdot DU_{0,\theta\theta}\rangle-(1/2)\ddot{\omega}(P_{1,x})^{2}\langle\hat{U}\cdot U_{0,\theta}\rangle$
$+P_{2,xx}\langle\hat{U}\cdot MU_{0,k}\rangle+\nabla^{2}P_{2}\langle\hat{U}\cdot DU_{0,\theta}\rangle-P_{2,t}\langle\hat{U}\cdot U_{0,\theta}\rangle$
$=0$ . (5.8)
(5.7) (5.8)
$D_{||}=$ D $D_{||}’$ ,
$D_{[perp]}=\langle\hat{U}\cdot DU_{0,\theta}\rangle/\langle\hat{U}\cdot U_{0,\theta}\rangle$ ,
$D_{||}’=\langle\hat{U}\cdot MU_{0,k}\rangle/\langle\hat{U}\cdot U_{0,\theta}\rangle$
$N_{[perp]}=\langle\hat{U}\cdot DU_{0,\theta\theta}\rangle/\langle\hat{U}\cdot U_{0,\theta}\rangle$ ,
$N_{||}=-\dot{\omega}/2$
$=N_{[perp]}+\{(1/2)\langle\hat{U}\cdot F’’ : (U_{0,k})^{2}\rangle+\langle\hat{U}\cdot MU_{0,\theta k}\rangle\}/\langle\hat{U}\cdot U_{0,\theta}\rangle \mathrm{t}$
$\mathrm{n}$-Burgers eq. D (Zig-Zag
) .$\cdot$





$\delta=\epsilon^{3}\{P_{1}(x, r[perp], t)+\epsilon P_{2}(x, r[perp], t)+\cdots\}$ ,
$\tilde{U}=\epsilon^{4}\{\tilde{U}_{2}(\theta)+\epsilon\tilde{U}_{3}(\theta, x, r[perp], t)+\cdots\}$ .
$\acute{(}\mathrm{B}\yen$
$E=\langle\hat{U}\cdot DW(\theta)\rangle/\langle\hat{U}\cdot U_{0,\theta}\rangle$ ,
$G=A’+H$
$A’=\langle\hat{U}\cdot DU_{0,k}\rangle/\langle\hat{U}\cdot U_{0,\theta}\rangle$ ,
















$-i\omega=\gamma-\beta a^{2}-\alpha k^{2}$ , (5.17)
$\omega(k)$ $a(k)$ $k^{2}$
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